Glycosylated Cell-Penetrating Peptides (GCPPs).
The cell membrane regulates the exchange of molecules and information with the external environment. However, this control barrier hinders the delivery of exogenous bioactive molecules that can be applied to correct cellular malfunctions. Therefore, the traffic of macromolecules across the cell membrane represents a great challenge for the development of the next generation of therapies and diagnostic methods. Cell-penetrating peptides are short peptide sequences capable of delivering a broad range of biomacromolecules across the cellular membrane. However, penetrating peptides still suffer from limitations, mainly related to their lack of specificity and potential toxicity. Glycosylation has emerged as a potential promising strategy for the biological improvement of synthetic materials. In this work we have developed a new convergent strategy for the synthesis of penetrating peptides functionalized with glycan residues by an oxime bond connection. The uptake efficiency and intracellular distribution of these glycopeptides have been systematically characterized by means of flow cytometry and confocal microscopy and in zebrafish animal models. The incorporation of these glycan residues into the peptide structure influenced the internalization efficiency and cellular toxicity of the resulting glycopeptide hybrids in the different cell lines tested. The results reported herein highlight the potential of the glycosylation of penetrating peptides to modulate their activity.